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In  the  following  pages  are  compiled  a  number  of  concise  tables  and 
diagrams  relating  to  electric  motors,  copper  wire  and  cables,  heating 
and  ventilation,  mechanical  brakes,  miscellaneous  machine  details, 
drafting-room  conventions,  and  conversion  tables  from  the  English  to 
the  metric  system,  and  vice  versa.  These  tables  are  carefully  selected 
from  MACHINERY'S  monthly  Data  Sheets,  issued  as  supplements  to  the 
Engineering  and  Railway  editions  of  MACHINERY  since  September,  1898. 
Several  additional  tables  are  also  included  which  are  published  here 
for  the  first  time. 

In  order  to  enhance  the  value  of  the  tables,  brief  explanatory  notes 
have  been  provided  wherever  necessary.  In  some  of  these  notes  ref- 
erences are  made  to  articles  which  have  appeared  in  MACHINERY  and 
to  matter  published  in  MACHINERY'S  Reference  Series,  giving  additional 
information  on  the  subject.  These  references  will  be  of  considerable 
value  to  readers  who  wish  to  make  a  more  thorough  study  of  the 
gubject.  In  a  note  at  the  foot  of  the  tables  reference  is  made  to  the 
page  on  which  the  explanatory  note  relating  to  the  table  appears. 


WIRING  DIAGRAMS,  HEATING  AND 
VENTILATION,  ETC. 


Motor  "Wiring  Diagrams 

On  pages  4  to  7,  inclusive,  are  given 
nineteen  motor  wiring  diagrams  for 
both  direct  current  and  alternating  cur- 
rent motors.  Beneath  the  diagrams  ex- 
planatory notes  are  provided,  giving 
the  required  additional  information. 
[MACHINERY,  September,  1906,  Diseases 
of  Dynamos  and  Motors;  March,  1910, 
The  Operation  and  Care  of  Small  Elec- 
trical Machinery;  MACHINERY'S  Refer- 
ence Series  No.  34,  Care  and  Repair  of 
Dynamos  and  Motors.] 

Dimensions  and  Carrying  Capacity 
of  Bound  Copper  Wire 

On  pages  8  and  9  two  tables  are  given 
relating  to  the  dimensions,  carrying 
capacity,  weight  and  resistance  of  round 
copper  wire. 

On  page  10  a  table  is  given  of  rubber 
covered  cables  giving  the  actual  cross- 
sectional  area  in  circular  mils,  diam- 
eter, diameter  of  drilled  holes  in  ter- 
minals, and  maximum  carrying  ca- 
pacity. 

Page  11  gives  current  densities  for 
various  kinds  of  contacts  for  different 
materials.  It  also  gives  the  areas  of 
cross-section  required  per  ampere. 

Speed,  Horsepower  and  Capacity 
of  Centrifugal  Fans 

On  pages  12  and  13  tables  are  given 
of  the  relation  between  speed,  horse- 
power, and  capacity  of  centrifugal  fans. 
The  two  columns  to  the  left  give  the 
dimensions  of  the  fan,  and  the  body 
gives  the  required  revolutions  per  min- 
ute, the  horsepower,  and  the  volume  of 
air  discharged  into  free  air  per  minute 
at  pressures  varying  from  1/4  ounce  to 


1  ounce.  The  tables  given  apply  only 
to  fans  discharging  into  free  air.  When 
connected  with  a  series  of  ventilating 
ducts,  the  effect  is  the  same  as  that  of 
partially  closing  the  fan  outlet,  and 
thus  reducing  the  volume  and  horse- 
power in  practically  the  same  propor- 
tion. In  the  case  of  schools,  churches, 
etc.,  where  shallow  heaters  are  used, 
and  the  flue  velocities  do  not  exceed 
800  to  1000  feet  per  minute,  the  volume 
and  horsepower  as  found  in  the  tables 
for  any  given  speed  should  be  reduced 
about  20  per  cent.  In  shops  and  fac- 
tories where  deep  heaters  are  used  and 
flue  velocities  run  up  to  1800  to  2000 
feet  per  minute,  there  should  be  a  re- 
duction of  about  40  per  cent. 

The  volume  of  air  supplied  to  a  build- 
ing is  usually  based  on  the  number  of 
occupants.  The  table  below  represents 
good  modern  practice  and  may  be  used 
with  satisfactory  results. 

Air  Supply  per  Cubic  Feet 

Occupant  per  Hour 

Hospitals    4000  to  6000 

High    schools 3000 

Grammar    schools 2400 

Theatres  and  halls 1500 

Churches    1200 

[MACHINERY,  October,  November  and 
December,  1905,  Centrifugal  and  Disk 
Fans;  June,  1908,  Calculation  of  Fans 
and  Heaters;  MACHINERY'S  Reference 
Series  No.  39,  Fans,  Ventilation  and 
Heating.] 

Volume,  Pressure  and  Horsepower 
of  Blowers 

The  tables  and  diagrams  on  pages  15, 
17,   18   and  19,  compiled  by  the  B.  F. 
Sturtevant  Company,  Hyde  Park,  Mass., 
(Continued  on  page  14.) 


.^.^MACHINERY'S  DATA  SHEETS 


No.  20 


No.  20 


WIRING  DIAGRAMS 


!J!'s|l$^ 


5'-55^ 

1|1 

*  H  8 

8*£« 

l^ 


\J       V?  i^* 

w* 

;sa 


'!!! 

P!l 
*H* 


MACHINERY'S  DATA   SHEETS 


No.  20 


•§s>e|«1 

|liKJ 

^111 


tllfll^jfts 


HHllMffl 


il'iitii  *§  §| 


. 


No.  20 


WIRING  DIAGRAMS 


IS 


! 

$ 


c* 

f^ 

Vs?5 


Pill! 

Vfell  &  I 


^     *^  •  />.      >u     Hv* 

l|f|f| 


|||||| 


Sg.s'SS^. 
«~<S  S£  S<  ,,  g 


MACHINERY'S  DATA   SHEETS 


No.  20 


ROUND    COPPER  WIRE. 
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AREA,  CROSS 
SECTION. 

DIAMETER  MILS, 
COTTON  COVERED. 

CAPACITY 
(CHI.  CODE) 
AM  FERES. 

WEIGHT  (BARE). 
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0000 
000 
00 
0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

460. 
410. 
365. 
325. 
289. 
258. 
229. 
204. 
182. 
162. 
144. 
129. 
114. 
102. 
91. 
81. 
72. 
64. 
57. 
51. 
45. 
40. 
36. 
32. 
28.5 
25.5 
23. 
20. 
18. 
16. 
14. 
12.6 
11. 
10. 
9. 
8. 
7. 
6.3 
5.6 
5. 

212000. 
167805. 
133079. 
105592. 
83694. 
66373. 
52634. 
41742. 
33102. 
26251. 
20816. 
16509. 
13094. 
10381. 
8234. 
6530. 
5178. 
4107. 
3257. 
2583. 
2048. 
1624. 
1288. 
1021. 
810. 
642. 
509. 
404. 
320. 
254. 
201. 
159.8 
126.7 
100.5 
79.7 
63. 
50.1 
39.74 
31.5 
25. 

166000. 
132000. 
105000. 
83000. 
65600. 
52300. 
41200. 
32700. 
26000. 
20600. 
16300. 
13100. 
10200. 
8180. 
6500. 
5160. 
4080. 
3220. 
2550. 
2040. 
1590. 
1260. 
1020. 
806. 
638. 
511. 
416. 
314. 
254. 
201. 
154. 
125. 
95.1 
78.5 
63.7 
50.3 
38.5 
31.2 
24.7 
19.6 

210 
177 
150 
127 
107 
90 
76 
65 
54 
46 
39 
33 
29 
24 
21 
17 
14 
12 
8 
6 
4 
3 

312 
262 
220 
185 
156 
131 
110 
92 
77 
65 
56 
46 
39 
32 
27 
23 
19 
16 
10 
8 
6 
5 

641. 
509. 
403. 
320. 
253. 
202. 
159. 
126. 
100. 
79.5 
62.8 
50.4 
39.4 
31.5 
25.1 
19.9 
15.7 
12.4 
9.85 
7.88 
6.14 
4.85 
3.93 
3.10 
2.46 
1.97 
1.60 
1.21 
.982 
.776 
.594 
.481 
.367 
.303 
.245 
.194 
.149 
.120 
.0952 
.0758 

3385. 
2688. 
2128. 
1690. 
1336. 
1067. 
840. 
665. 
528. 
420. 
332. 
266. 
208. 
166. 
133. 
105. 
82.9 
65.5 
52.0 
41.6 
32.4 
25.6 
20.8 
16.4 
13.0 
10.4 
8.45 
6.39 
5.18 
4.10 
3.14 
2.54 
1.94 
1.60 
1.29 
1.02 
.787 
.634 
.503 
.400 

1.560 
1.965 
2.481 
3.125 
3.953 
4.951 
6.289 
7.937 
10.00 
12.58 
15.92 
19.84 
25.38 
31.75 
39.84 
50.25 
63.70 
80.65 
101.5 
126.9 
162.9 
206.2 
254.5 
322.6 
465.1 
507.6 
625.0 
8-26.4 
1018. 
1289. 
1684. 
2079. 
2725. 
3300. 
4082. 
5155. 
6711. 
8333. 
10504. 
13193. 

339. 
303. 
272. 
242. 
216. 
194.  ' 
174. 
156. 
141. 
126. 
112. 
101. 
91. 
82. 
74. 
67. 
59. 
53. 
48. 
44. 
40. 
86.5 
33.5 
81. 
28. 
26. 
24. 
22. 
20.6 
19. 
18. 
17. 
16. 
15. 
14.3 
13.6 
12. 

343. 
307. 
276. 
247. 
220. 
198. 
178. 
160. 
145. 
130. 
116. 
105. 
95. 
86. 
78. 
71. 
63. 
57. 
52. 
48. 
44. 
40.5 
37.5 
35. 
32. 

211. 
189. 
169. 
151. 
136. 
121. 
108. 
97. 
87. 
78. 
70. 
63. 
56. 
50. 
45. 
40. 
36. 
32.5 
29.5 
27. 
24. 
22. 
20. 
18.  ' 
16.6 
15. 
14. 
13. 
12. 
11. 
10.3 
9.6 
8.5 

This  table  applies  to  annealed  high  conductivity  wire.     Calculations  are  correct  within 
one-half  of  1  per  cent.     Permissible  Variations.  —  Bare  diameter  1  per  cent,  high  or  low  down 
to  and  including  10  mils;  below  10  mils,  0.1  of  a  mil  high  or  low.     Cross  section,  2  percent, 
high  or  low  down  to  and  including  10  mils  dia.  ;    covered  dia.  is  maximum  permissible. 
Weight,  2  per  cent,  high  or  low  down  to  and  including  10  mils  dia.     Resistance,  4  per 

Contributed  by  O.  Stegeman,  MACHINERY'S  Data  Sheet  No.  39.     Explanatory  note  :     rage  3. 
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ELECTRICAL    TABLES 


ROUND   COPPER  WIRE   (Continued). 

OHMS. 

25°  CENTIGRADE. 

65°  CENTIGRADE. 

Per  1000 
feet. 

Per  pound. 

Pounds  per 
Ohm. 

Feet  per 
Ohm. 

Per  looo 
feet. 

Per  pound. 

Pounds  per 
Ohm. 

Feet  per 
Ohm. 

0000 

.0503 

.0000785 

12744.05 

19880.72 

.0584 

.0000911 

10976.28 

17123.29 

000 

.0633 

.0001244 

8039.588 

15797.79 

.0735 

.0001444 

6923.919 

13605.44 

00 

.0800 

.0001985 

5038.251 

12500.00 

.0928 

.0002303 

4347.699 

10786.64 

0 

.101 

.0003156 

3168.317 

9900.990 

.117 

.0003656 

2735.043 

8547.008 

1 

.127 

.0005020 

1989.379 

7874.016 

.147 

.0005810 

1720.901 

6802.721 

2 

.160 

.0007921 

1262.371 

6250.000 

.185 

.0009158 

1091.780 

5405.405 

3 

.204 

.0012830 

779.4498 

4901.961 

.235 

.0014779 

676.6289 

4255.319 

4 

.256 

.0020317 

492.1570 

3906  250 

.297 

.0023571 

424.2161 

3367.003 

5 

.321 

.0032100 

311.5265 

3115.265 

.373 

.0037300 

268.0965 

2680.965 

6 

.406 

.0051069 

195.7853 

2463.054 

.472 

.0059371 

168.4296 

2118.644 

7 

.514 

.0081847 

122.2063 

1945.525 

.596 

.0094904 

105.3093 

1677.852 

8 

.640 

.0126984 

74.21870 

1563.500 

.743 

.0147421 

67.83745 

1345.895 

9 

.819 

.0207867 

48.10875 

1221.001 

.951 

.0241371 

41.43085 

1051.525 

10 

1.02 

.0323809 

30.87849 

980.3922 

1.19 

.0377777 

26  46728 

840.3361 

11 

1.29 

.0513944 

19.45753 

775.1930 

1.49 

.0593625 

16  84591 

671.1409 

12 

1.62 

.0814070 

13.28267 

617.2840 

1.88 

.0944723 

10.58537 

531.9149 

13 

2.05 

.1305732 

7.657834 

487.8049 

2.38 

.1515924 

6.596047 

420.1682 

14 

2.60 

.2096766 

4.768940 

384.6154 

3.01 

.2427419 

4.119354 

332.2259 

15 

3.28 

.3329949 

3.003425 

304.8476 

3.80 

.3859898 

2.592689 

263.1579 

16 

4.09 

.5190355 

1.926698 

244.4988 

4.74 

.6015228 

1.662494 

210.9705 

17 

5.26 

.8566775 

1.167060 

190.1141 

6.10 

.9934853 

1.006350 

163.9344 

18 

6.65 

1.371134 

.7293453 

150.3910 

7.72 

1.591753 

.6281495 

129.5337 

19 

8.21 

2  '.089059 

.4785933 

121.8037 

9.52 

2.422392 

.4127387 

105.0420 

20 

10.4 

3.354839 

.2980564 

96.15385 

12.1 

3.903226 

.2561829 

82.64463 

21 

13.1 

5.325203 

.1641279 

76.33588 

15.2 

6.178862 

.1414523 

65.78947 

22 

16.3 

8.274112 

.1208623 

61.34969 

18.9 

9.593909 

.1042357 

52.91005 

23 

20.1 

12.56250 

.0796020 

49.75124 

23.3 

14.56250 

.0686694 

42.91845 

24 

26.6 

21.98347 

.0454958 

37.59774 

30.9 

25.53719 

.0391608 

32.36246 

25 

32.9 

33.50306 

.0298577 

30  39514 

38.1 

38.79837 

.0257826 

26.24672 

26 

41.6 

53.60825 

.0149142 

24.03846 

48.3 

62.25515 

.0160620 

20.70393 

27 

54.3 

91.41414 

.0109349 

18.41436 

63.0 

106.0606 

.0094258 

15.87302 

28 

67.0 

139.2931 

.0071791 

14.92537 

77.7 

161.5385 

.0061973 

12.88417 

29 

88.0 

239.7820 

.0041701 

11.36364 

102. 

277.9292 

.0035978 

9.803922 

30 

106. 

349.8350 

.0028588 

9.433962 

123. 

405.9406 

.0024639 

8.130813 

31 

131. 

534.6939 

.0018701 

7.633588 

152. 

620.4082 

.0016117 

6.578947 

32 

166. 

855.6701 

.0011686 

6.024096 

193. 

994.8454 

.0010051 

5.181347 

33 

217. 

1456.375 

.0006890 

4.608295 

253. 

1697.987 

.0005889 

3.9525C9 

34 

268. 

2233.333 

.0004478 

3.731343 

311. 

2591.666 

.0003859 

3.215434 

35 

339. 

3560.924 

.0002808 

2.949841 

399. 

4191.177 

.0002383 

2.506266 

36 

426. 

5620.053 

.0001779 

2.347418494. 

6517.150 

.0001534 

2.024292 

cent,  high,  average  variation  2.5  per  cent,  to  3  per  cent.  low.     Weight.  —  One  cubic  inch  of 

eoppsr  =  0.3215  pounds;  specific  gravity  =  8.9.     Resistance.  —  Per  inch/inch2  =  0.697  microhms 

at  25°  c  ,and  0.808  microhms  at  65°  c.     Temperature  Coefficient.  —  0.4  per  cent,  per  °c.  measured 

from  25°  c.     Resistance  at  T*  c.  (above  23°  c.)  =  R  (at  25°  c.)  [+  0.004  (T-25)  ].     Resistance 

at  770  c.  (below  25°  c.)  =  R  (at  25°  c  )  [  1  —  0.004  (25  -  T)  ]. 

Contributed  by  O.  Stegeman,  MACHINERY'S  Data  Sheet  No.  39.     Explanatory  note  :     Page  3. 
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RUBBER  COVERED  CABLES. 

\ 

MAX.  CARRYING  CAPACITY. 

DIAMETER 

DRILLS  IN 
TERMINAL. 

No.  of 
Cable, 
B.&S. 

Area  in 
Circular 
Mills. 

Fire  Under- 
writers' 
Schedule. 

Rubber  Covered, 
Entire  Surface 
Exposed 
to  the  Air. 

Gage. 

i           i 

<i 

Bare 

(A) 

Outside 

(B; 

C 

D 

Rubber 
Insula- 
tion. 

Other 
Insula- 
tion. 

10°c. 
Rise. 

30°  c. 
Rise. 

600000 

1,033 

1,362 

1A 

V* 

450 

680 

500 

855 

n 

550000 

,995 

1,324 

111 

420 

635 

480 

791 

500000 

,956 

1,254 

1* 

111 

390 

590 

460 

771 

I 

X 

450000 

,911 

1,209 

1 

360 

545 

430 

735 

•  —  -> 

\ 

{  t~° 

400000 

,840 

1,138 

H 

1A 

330 

500 

400 

680 

F-D 

350000 

,810 

1,108 

I 

1i*« 

300 

450 

370 

650 

* 

4 

h 

HIM 

300000 
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CURRENT  DENSITIES    FOR  VARIOUS   KINDS  OF   CONTACTS 
AND  FOR  CROSS  SECTION  OF  DIFFERENT  MATERIALS. 

KIND  OF  CONTACT. 

MATERIAL. 

CURRENT  DENSITY. 

Amperes  per 
Square  Inch. 

Square  Mils  per 
Ampere. 

SLIDING 
CONTACT 

(Brushes) 

SPRING 
CONTACT 

(Switch  Blades) 

SCREWED 
CONTACT 

CLAMPED 
CONTACT 

FITTED 
CONTACT 

(Taper  Plugs) 

FITTED  AND 
SCREWED 
CONTACT 

CROSS 
SECTION 

Copper  Brush  

150  to    175 
100  to    125 
30  to      40 

60  to      80 
50  to      60 
40  to      50 

150  to    200 
125  to    150 
100  to    125 

100  to    125 
75  to    100 
70  to      90 

125  to    175 
100  to    125 
75  to    100 

200  to    250 
175  to    200 
150  to    175 

1200  to  2000 
1000  to  1600 
800  to  1200 
500  to    700 
300  to    400 
575  to    750  • 

5700  to    6700 
8000  to  10000 
25000  to  33300 

12500  to  16700 
16700  to  20000 
20000  to  25000 

5000  to    6700 
6700  to    8000 
8000  to  10000 

8000  to  10000 
10000  to  13000 
11000  to  14000 

5700  to    8000 
8000  to  10000 
10000  to  13000 

4000  to    5000 
5000  to    5700 
5700  to    6700 

500  to      800 
600  to    1000 
800  to    1200 
1400  to    2000 
2500  to    3300 
1300  to    1700 

Brass  Gauze  Brush  . 

Carbon  Brush. 

Copper  on  Copper  

Composition  on  Copper  

Brass  on  Brass  

Copper  to  Copper 

Composition  to  Copper  .  . 

Composition  to  Composition  .... 
Copuer  to  Copper 

Composition  to  Copper  

Composition'  to  Composition  .... 
Copper  to  Copper          .  .        ... 

Composition  to  Copper. 

Composition  to  Composition  .... 
Copper  to  Copper 

Composition  to  Copper. 

Composition  to  Composition 
Copper  Wire             

Copper  Wire  Cable 

Copper  Rod  

Composition  Casting. 

Brass  Casting.                  

Brass  Rod                                .  . 

Contributed  by  O.  Stegeman,  MACHINERY'S  Data  Sheet  No.  39.     Explanatory  note:     Page  3. 
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• 

SPEED,    HORSEPOWER,   AND    CAPACITY    OF    CENTRIFUGAL    FANS— I 


He/ghfof 
Ccrs/ng 
Jn  /nches 

D/amefer 
of  Fan 
in  Feef 

Speed,  horse  -power,  and  capcrc/fe/  /n  cub/c  feef  per  minute 
for  cenfr/fugcrf  fans  d/schargr/ncj  /nfo  free  cr/r:  & 

'%  OZ. 

3'6OZ. 

jar. 

%OZ. 

\OZ. 

fa 

foz. 

40 

2 

R.RM. 

493 

6O5 

698 

780 

854 

923 

980 

H.P. 

0.4 

0.8 

/.2 

/.7 

2.5 

2.3 

3.5 

Cu.Ff. 

2585 

3105 

3053 

4084 

4472 

4829 

S/6/ 

SO 

2j 

ft.  P.M. 

395 

484 

558 

024 

684 

738 

788 

H.P. 

O.7 

/.2 

f.S 

2.0 

3.8 

4.3 

5.2 

Ct/.Ft 

3877 

4747 

5480 

G/2G 

67  O  8 

7244 

774/ 

60 

"   3 

ft.  P.M. 

328 

403 

465 

531 

570 

6/S 

Q57 

H.P. 

1.0 

i.9 

B£ 

3.8 

5.0 

6.4 

7.9 

Cu.fl 

5690 

6990 

7380 

8980 

9B40 

IO6OO 

//350 

70 

*t 

ft.  P.M. 

282 

345 

398 

446 

488 

526 

562 

H.P. 

/.,$• 

2.5 

3.8 

5.4 

7.0 

8.8 

/0.8 

Cu.Ff. 

7750 

9490 

IO950 

/2250 

/3400 

/4500 

/55OO 

80 

4 

ft.  P.M. 

247 

302 

349 

390 

427 

460 

493 

H.P. 

/.8 

3.3 

S.O 

6.9 

9.1 

//.5 

/4.O 

Cu.Ft. 

IO350 

12050 

J460O 

16350 

/7900 

/9300 

20650 

90 

*% 

ft.  P.M. 

2/S 

268 

309 

340 

379 

4/O 

438 

H.P. 

2.3 

4.O 

6.3 

8.6 

//.5 

/4.5 

/7.8 

Cu.  Ft. 

I295O 

/SS50 

/8250 

20400 

22350 

24  /SO 

25800 

#  For  school,  church/^,  etc.,  reduce  capacity  and  fiorse-potrer  2O  per  cenf  for  gr/'ren  speed. 
For  shops  and  factories  reduce  capcrc/ft/ancf  horse-power  40percenf  for  c//'ren  jpeed. 
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SPEED,  HORSEPOWER,  AND  CAPACITY  OF  CENTRIFUGAL  FANS— II 


Ill 

D/'amefer 
of  .Fan 
/'nFeef 

Speed,  horse  -power,  and  capac/'ft/  /n  cub/c  fee  f  per  mines  fe 
for  cenfr/fuga/  fans  d/scharc///7cy/nfo  free  cr//~.  j%- 

^. 

*« 

j*r. 

i« 

W 

to*. 

/oz. 

too 

S 

R.P.M. 

/96 

242 

278 

3/2 

342 

369 

394 

H.P. 

2.8 

5.0 

7.8 

/0.3 

/4.3 

/7.9 

2/.9 

Cu.Fr. 

16050 

/9600 

2265O 

25500 

27750 

2995O 

32000 

120 

6 

R.P.M. 

/64 

201 

232 

260 

285 

307 

328 

H.P. 

3.9 

7.3 

//./ 

/S.3 

2O.4 

25.8 

35.  / 

CU.F+. 

23250 

28600 

32900 

36750 

40250 

43450 

46450 

140 

7 

r?.PM. 

/4O 

/» 

/99 

223 

243 

264 

282 

H.P. 

5.3 

/O.O 

,S.3 

21.3 

27.9 

**< 

42.3 

Ct/.Ff. 

3/550 

386OO 

446OO 

4980O 

54550 

5895O 

6Z950 

160 

8 

ff.P.M. 

,*, 

,s, 

J7S 

J95 

2/3 

230 

246 

H.P. 

7.0 

/3.0 

2O.O 

28.O 

36.7 

46.4 

5-6.8 

Cu.Ff. 

40850 

50OOO 

5775O 

64550 

7O65O 

76300 

S/ttO 

/8O 

3 

ff.P.M. 

//O 

/34 

/54 

/72 

/89 

205 

2/9 

H.P. 

8.8 

/6./ 

25.0 

34.8 

45.6 

57.5 

70.4 

Cu.Ft 

53200 

63950 

7375"O 

8250O 

90350 

97S60 

/0425O 

200 

/O 

ft.  P.M. 

98 

J2I 

/39 

,„ 

/70 

/34 

/97 

H.P. 

//.O 

20.3 

J/./ 

43.5 

w 

72.0 

88.0 

Ca.Ff. 

&4/OO 

78500 

9O6OO 

/0/300 

/  1  0950 

f/9800 

/28000 

X  Forschoo/s,  churches,  etc.,  rec/c/ce  capac/fy  and  horse-power  2O  percent  for  os/renspeecf. 
For  shops  and  facfor/es  rec/vce  capac/rc/  and  horse-power  4Oper  cent  /brgvves?  speecf. 
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appertain  to  the  measurement  of  vol- 
ume, pressure  and  horsepower  of  blow- 
ers at  pressures  from  1  to  10  pounds 
per  square  inch. 

The  friction  varies  as  the  square  of 
the  velocity  and  inversely  as  the  diam- 
eter of  the  pipe.  Therefore,  if  the  diam- 
eter of  the  pipe  is  doubled,  the  friction 
loss  is  divided  by  32,  provided  of  course 
the  same  volume  is  carried.  The  advis- 
ability of  using  a  large  pipe  for  con- 
veying the  air  is  thus  clearly  shown. 

The  volume  of  air  discharged  from 
an  orifice  or  pipe  is  theoretically  equal 
to  the  product  of  the  velocity  of  the  air 
flowing  and  the  area  of  the  orifice. 
Hence  for  the  calculation  of  the  volume, 
the  velocity  is  an  important  factor.  To 
determine  the  velocity,  an  instrument 
Known  as  the  Pitot  tube  is  commonly 
used. 

In  the  diagram  on  page  18  the  four 
diagonal  lines  drawn  correspond,  re- 
spectively, to  the  four  formulas  given 
at  the  right-hand  side  of  the  diagram. 
The  required  horsepower  per  100  cubic 
feet  of  free  air  per  minute  is  found  by 
first  locating  the  pressure  in  pounds 
per  square  inch  on  the  scale  at  the  bot- 
tom of  the  diagram,  and  then  following 
the  vertical  line  from  the  point  so  lo- 
cated until  it  intersects  the  diagonal 
line  corresponding  to  the  conditions  in 
the  particular  case  in  hand.  Then  from 
the  point  of  intersection,  the  horizontal 
line  is  followed  to  the  scale  at  the  left- 
hand  side,  where  the  required  horse- 
power is  read  off.  The  conditions  to 
which  each  of  the  four  diagonal  lines 
apply  are  stated  in  the  explanatory  notes 
at  the  right-hand  side  of  the  diagram. 

The  diagram  on  page  19  is  used  for 
finding  the  velocity  in  feet  per  minute 
of  air  and  gas  for  pressures  varying 
from  0  to  12  pounds  per  square  inch. 
First  locate  the  given  pressure  on  the 
vertical  scale  to  the  left,  and  follow 
the  horizontal  line  from  the  point  so 
located  until  it  intersects  the  curve  for 
air  or  gas,  as  the  case  may  be.  Then 


from  the  point  of  intersection  follow 
a  vertical  line  downward  to  the  bottom 
scale  where  the  velocity  in  feet  per  min- 
ute is  read  off  directly.  [MACHINERY,- 
April,  1907,  Volume,  Pressure  and 
Horsepower  of  Blower  Performance.] 

Capacities  of  Hot  Water  Mains 
On  pages  20  and  21  three  sets  of 
curves  are  given  for  determining  the 
sizes  of  pipe  mains  for  hot  water  heat- 
ing. Two  of  the  diagrams  are  for  grav- 
ity circulation,  where  the  water  is 
moved  under  a  low  head,  the  motion 
being  due  solely  to  the  difference  in 
temperature  between  the  supply  and 
return.  The  third  diagram  is  made  up 
for  the  usual  range  of  velocity  and  head 
employed  in  forced  hot  water  circula- 
tion actuated  by  means  of  a  pump.  In 
all  cases  the  capacities  are  for  pipe 
lengths  of  100  feet. 

The  volume  of  water  to  be  passed 
through  the  supply  main  in  a  heating 
system  may  be  found  by  the  following 
equation : 

EXH 
a= 

8.3  X  (T  —  TJ 
in  which  G  =  gallons  per  hour, 

E  =  efficiency    of     radiating    surface 
(170  for  direct,  400  for  indirect, 
and  1000  for  hot  blast  heating), 
H=3  square  feet  of  heating  surface, 
T  =  initial"     temperature     of     water 
(commonly    taken    as    180    de- 
grees), 

T!  =  final  temperature  of  water  (com- 
monly taken  as  160  degrees). 
Example. — A  heating  system  has  5000 
square   feet  of  direct   heating   surface, 
and  1000  of  indirect;  how  many  gallons 
of  water    (GJ    must  pass  through  the 
main  per  minute,   assuming  a  drop  in 
temperature  of  20  degrees? 

(170  X  5000)  +  (400  X  1000) 

0i  = 

8.3  X  20  X  60 

=  125  gallons. 

(Continued  on  page   16.) 
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The  head  to  produce  flow  may  be 
found  by  the  equation 

H  =  D  X  n  X  0.000365 
in  which 

H  =  head  in  feet,  producing  flow, 

D  =1  difference     in     temperature     be- 
tween supply  and  return, 

h  =  height  or  elevation  of  the  heat- 
ing surface  above  the  boiler. 

Example.  —  A  certain  quantity  of  heat- 
ing surface  is  located  at  an  elevation 
of  50  feet  above  the  boiler;  what  is  the 
available  head  for  producing  flow 
through  the  supply  riser  if  the  drop 
in  temperature  between  the  supply  and 
return  is  30  degrees? 

H  =  30  X  50  X  0.000365  =  0.55  foot. 

When  the  radiation  is  all  on  the  same 
floor,  the  elevation  h  may  be  taken  as 
the  vertical  distance  between  the  center 
of  the  radiators  and  the  center  of  the 
boiler.  If  it  is  equally  distributed  on 
several  floors  it  may  be  taken  as  though 
it  were  all  located  upon  the  central  floor. 

If  unevenly  distributed,  the  average 
elevation  may  be  found  by  the  equation 


A  X  fta  + 


+  G  X  h 


h  = 


in  which  A,  B,  and  C  are  the  square 
feet  of  radiation  upon  the  several  floors, 
and  7iai  7ibj  and  hc  the  corresponding 
elevations  of  the  radiators  located  upon 
these  floors. 

In  computing  the  length  of  mains, 
provision  must  be  made  for  the  fric- 
tional  resistance  due  to  bends  in  the 
pipe.  In  practice  it  is  customary  to 
consider  an  elbow  equivalent  to  increas- 
ing the  length  of  the  pipe  60  diameters, 
and  a  return  bend  equivalent  to  120 
diameters. 

The  size  of  main  required  to  supply 
a  heating  system  or  group  of  heaters 
depends  upon  the  square  feet  of  radia- 
tion, the  elevation  above  the  boiler,  the 
drop  in  temperature  of  the  water  in 
passing  through  the  radiators,  and  the 


length  of  run.  Taking  the  examples 
previously  given,  and  assuming  the 
length  of  the  mains  to  be  200  feet,  what 
size  of  pipe  will  be  required? 

Gallons  per  minute  125;  available 
head  to  produce  flow  0.55  foot.  As 
the  run  of  pipe  is  200  feet  long,  the 

0.55 

head   per    hundred    feet   is   =  0.27 

2 

foot.  From  the  diagram  to  the  left  on 
page  21,  we  find  that  a  flow  of  125  gallons 
under  a  head  of  0.27  foot  calls  for  a 
pipe  between  5  and  6  inches  in  diam- 
eter, in  which  case  the  larger  size  would 
probably  be  used. 

In  case  of  forced  circulation  the  mains 
should  be  of  such  size  that  the  total 
head  required  to  overcome  the  friction 
will  not  exceed  50  feet,  the  usual  range 
being  from  30  to  50  feet.  The  velocity 
of  flow  is  usually  made  from  5  feet  per 
second  in  the  smaller  sizes  (2  to  3 
inches)  to  10  feet  per  second  in  the 
larger  sizes  (6  to  8  inches). 

Brakes 

On  page  22  a  diagram  is  presented 
for  the  designing  of  band  brakes.  Di- 
rections for  using  the  diagram  are  given 
on  page  23  together  with  formulas  and 
tables  for  use  in  band  brake  design. 

On  page  24  another  set  of  formulas 
for  band  brakes  is  given  and  on  page 
25  a  set  of  formulas  for  block  brakes. 
Formulas  for  band  and  block  brakes  are 
not  easily  obtained,  because  many  me- 
chanical hand-books  do  not  give  any 
information  on  this  subject.  In  order 
to  supply  a  possible  need  in  this  direc- 
tion, the  formulas  given  have  been  com- 
piled. These  formulas  are  based  on,  and 
agree  in  form  with,  the  formulas  for 
these  classes  of  brakes  given  in  "Des 
Ingenieurs  Taschenbuch,"  published  by 
the  Hutte  Association,  Berlin,  Germany. 

'in  any  band  brake,  such  as  shown 
in  Fig.  1,  page  24,  where  the  brake 
wheel  rotates  in  a  clockwise  direction, 
(Continued  on  page  28.) 
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VOLUME,  PRESSURE  AND  HORSEPOWER  OF  BLOWER  PERFORMANCE—  III 
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ARC   OF  CONTACT  FOR/- 0.3 


TENSIONS  IN  LOOSE  END  OF  STRAP  AND  AT  END  OF  LEVER 
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Contributed    by    C.    F.    Blake,    MACHINERY'S    Data  Sheet  No.   18.     Explanatory  note:     Page   16. 
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FORMULAS   FOR   SIMPLE  AND   DIFFERENTIAL    BAND    BRAKES 


F  -  force  in  pounds  at  end  of  brake  handle, 
P  «  tangential  force  in  pounds  af  rim  of  brake  whee/, 
e  •  base  of  natural  logarithms  -  2.  7/828, 

JU.  -  coefficient  of  friction  between  the  brake  band  and  fhe  bra/re  >r6ee/, 
9  -  ang^/e  of  contact  of  fhe  brake  band  with  the  brake  wheel,  expressed 

in  rod  fans  (one  radian  =  ^  m  S7.  296  degrees), 
,*>i0 


(I)     Simple  band  brake  (Fig./) 
For  clockwise  rotation : 


For  counter  c/ockwise  rotation: 
^_  bTi     P 


(Z)    Simple  band  brake  (  Fig.  2) 
For  clock  w/'se  rotation  : 

r-**-%M 

For  counter  clockwise  rotation: 

r=*l?-Pb(e^} 
a        a  (e^-il 

(31     Differen  t/'a/  band  brake  (Fig.  3) 

For  clock  wise  rotation  : 

b,T,_  P(bgeue-b,\ 


a  a     e-t 

For  counfer  clockwise  rotation: 


a  a\    e"0-/     I 

In  this  case,  if  bz  is  equal  to,  or  /ess  than,  b/  eM9, 

the  force  F  wi/l  be  O  or  negative  and  the  band 
brake  works  automafical/y. 

(4)     Differential  band  brake  (Fig.  4) 
For  clockwise  rotation : 


For  counter  clockwise  rotation: 


If  b?  -  b/,  both  of  fhe  abore  tormu/as  reduce 


/ri 


the  same  force  F 


F=  ^JT  (*#£!/)• 

is  required  forrofaf/on  in  either  d/recf/'on. 


Fig.  4. 


Contributed  by  A.   L.   Campbell,   MACHINERY'S    Data    Sh^  t    No.    KM.      Explanatory   note:     Page    16. 
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F  "  force  in  pounds  at  eqct  of  brake  hand/e, 

P  -  tangent/a/  force  in  pounds  a  trim  of  bra  ft e 

JJL  -coefficient  of  friction  between  fhe  brake  b/ock  and  bra  fee 


(1)  Block  brake  (Fig.  I) 

For  rotation  in  either  d/recfion  : 

(2)  Block  brake  (Fig.  2) 
For  clockwise  rotation : 

/=•-  M"~^°^    pb  ff    C\ 
a+b    **  a+b\M    2y 

For  counter  clockwise  rotation : 
Pb.fl  +  c\ 


B/ock  brake  (Fig.  3) 
For  c/ockwise  rotation  : 


For  counter  c  foe k wise  rofaf/dn  : 
a-f-b    ™a+b\M     bJ 

The  brake  whee/  and  friction  b/ock  of  fhe 
block  brake  are  often  grooved  as  shewn 
by  F/g.  4..     //7  this  case  substitute  for  JLL  in 
the  abore  equations  fhe  rcr/ue 


Ffg.3. 


where  c\  /s  one  ha/f  fhe  angfe  inc/uctect  by 
fhe  faces  of  fhe  grooves. 


Fig.  4. 


Contributed  by  A.   L.  Campbell,  MACHINERY'S   Data   Sheet  No.   104.     Explanatory  note :     Page   16. 
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the   tension   in   that   part  of  the  band 
marked  x  equals 

1 
P . 

erf  —  1 

The  tension  in  that  part  marked  y 
equals 

en* 
P . 

erf  —  1 

P  =  tangential  force  in  pounds  at  rim 
of  brake  wheel, 

e  =  base  of  natural  logarithms  = 
2.71828, 

n  =  coefficient  of  friction  between  the 
brake  •  band  and  the  brake 
wheel, 

8  =  angle  of  contact  of  the  brake 
band  with  the  brake  wheel  ex- 
pressed in  radians  (one  radian 

180  deg. 
= =  57.296    degrees). 

7T 

For  simplicity  in  the  formulas  pre- 
sented, the  tensions  at  x  and  y  (Fig.  1, 
page  24)  are  denoted  Tt  and  T2  respec- 
tively, for  clockwise  rotation.  When 
the  direction  of  the  rotation  is  reversed, 
the  tension  in  x  equals  T2,  and  the  ten- 
sion in  y  equals  TM  which  is  the  reverse 
of  the  tension  in  the  clockwise  direction. 

The  value  of  the  expression  erf  occur- 
ing  in  these  formulas  may  be  most  easi- 
ly solved  by  means  of  logarithms.  The 
value  of  erf  is  found  by  multiplying 
the  logarithm  of  e  by  the  product  of 
the  numerical  values  of  /*  and  6,  and 
finding  the  number  whose  logarithm  is 
equal  to  the  result  of  this  multiplica- 
tion. The  procedure  may  be  best  il- 
lustrated by  an  example. 

In  a  band  brake  of  the  type  in  Fig. 
1,  page  24,  dimension  a  =  24  inches, 
and  &  =  4  inches;  force  P  =  100 
pounds;  coefficient  /A  =  0.2,  and  angle 
of  contact  =  240  degrees,  or 

240 

6  = X  ir  =  4.18. 

180 


The  rotation  is  clockwise.    Find  force  F 
required. 

Pb  /     erf     \ 
F= ( )  = 

a    \erf  -  I/ 

/    2.71828°-2X4-18     \ 
\3771828°-2X4-18  -  I/ 


24      \2.71828°-2X4 

2  718280-836 


24        2.718280-836-! 

o   01 

16.16X =  29.4. 

2.31  -  1 

The  calculations  for  determining  the 
value  of  erf  are  rather  cumbersome, 
and  the  accompanying  table  is  append- 
ed in  order  to  save  calculations. 

TABLE  OP  VALUES  OF  e^. 


a-  la 

p£ 

g 

Leather  Belt  on 

i  i 
1  1 

I 

§0- 

Wood 

Cast  Iron 

0        S 

J 

'•P     •" 

§  4 
' 

-3  >>**t 

>>  ^'l 

~  >>cS 

a*? 

o    ^ 

"?  ?  ~ 

g  So 

x  S<=> 

go 

8    1 

i 

55O4 

>ol 

So* 

A 

&    ^ 

w 

0.1 

1.12 

1.34 

1.01 

1.19 

1.27 

0.2 

1.25 

1.81 

1.16 

1.42 

1.61 

0.3 

1.40     2.43 

1.25 

1.69 

2.05 

0.4 

1.57     3.26 

1.35 

2.02 

2.60 

0.425 

1.62     3.51 

1.38 

2.11 

2.76 

0.45 

1.66,    3.78 

1.40 

2.21 

2.93 

0.475 

1.71 

4.07 

1.43 

2.31 

3.11 

0.5 

1.76 

4.38 

1.46 

2.41 

3.30 

0.525 

1.81 

4.71 

1.49 

2.52 

8.50 

0.55 

1.86 

5.63 

1.51 

2.63 

3.72 

0.6 

1.97 

5.88 

1.57 

2.81 

4.19 

0.7 

2.21     7.90 

1.66 

3.43 

5.32 

0.8 

2.47   10.60 

1.83 

4.09 

6.75 

0.9 

2.77    14.30 

1.97 

4.87 

8.57 

1.0 

3.10    19.20 

2.12 

5.81 

10.90 

1.5 

5.45 

2.0 

9.60 

2.5 

16.90 

3  0 

29.80 

3.5 

52.40 

... 

..    . 

[MACHINERY,  January,  1901,  Band 
Brakes;  March,  1905,  More  Notes  on 
Band  Brake  Design;  August,  Septem- 
ber, October,  November,  1906,  Brakes.] 
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WRENCHES 
DIMENSIONS  OF  BOX  WRENCHES 
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Machinery,  X.Y. 


Bolt 
Diam. 

A 

B 

c 

D 

E 

F 

G 

H 
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K 

L 

H 

•I 

2f 

A 

A 

H 

i 

H 

li 

f 

i 

26 

if 

*A 

3 

A 

A 

H 

TV 

1A 

U 

f 

i 

28 

if 

if 

Si 

A 

TV 

H; 

A 

IA 

If 

H 

i 

30 

li 

HI 

»t 

i 

A 

H 

1 

H 

If 

H 

TV 

32 

2 

s* 

Sf 

i 

A 

2f 

i 

H 

U 

1 

TV 

33 

2i 

*i 

4 

A 

i 

2f 

TV 

nv 

If 

if 

f 

38 

2* 

si 

*i 

T96 

i 

3 

f 

if 

If 

i 

f 

42 

2f 

4i 

*i 

f 

i 

Si 

f 

IA 

li 

i 

ii 

45 

3 

'    4$ 

H 

H 

i 

H 

H 

H 

2 

H 

ii 

49 

Si 

5 

5f 

1 

TV 

Sf 

f 

1A 

H 

H 

f 

54 

Si 

M 

6i 

1 

A 

4 

f 

if 

2i 

ii 

f 

57 

8f 

5f 

H 

if 

A 

4i 

It 

IH 

2| 

U 

if 

61 

4 

6| 

6| 

* 

i 

41 

1 

u 

2^ 

U 

; 

64 

Contributed    by    Wm.    C.    Davids. 
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.  L.  A.  M.  Sfavtfartf  S0//&  %/ce  and  Eye  tfotf  Ends 


LJL 

/  imi-f-  of  Act/on  , 

Either  D/rect/on     . 


EyeC 


F 


Dri//  H 


Pit?  I 


J 


0.43E 


%. 


0.495 


0.403 


0.568 


0.465 


?/6 


0.6  f/ 


/jfe 


0.559 


0.745 


0.62  / 


A.L.A.  M.  Standard   Pfr?  and  Wasfrer   £>//??  er?s/0r?s 


S/ze  ftorf 


M 


A/ 


P 


T 


U 


0.3/0 


0.4  OJ 


& 


f 


0.465 


* 


0.559 


X* 


* 


0.62/ 


fa 


4 


MACHINERY'S  Data  Sheet  No.  116.     Explanatory  note  :       Page  44. 


No.  20  AUTOMOBILE  PARTS  31 

A.  L.  A.  M.  STANDARD  SPARK  PLUG  AND  YOKE  AND  ROD  ENDS 


A.  L.  A.  M.    Stanefaref     Spark    P/ue? 

Straiqhi-  thread,  Jdper  jnch,       fM 
U.  S.  Standard,  cut  perfect            1 

yt  more  i~han  ff 

Depth  of  recess  not  to 
exceed  depth    of  thread 

(-A/of  /tss  than  £' 

Association  of  Licensed  Auf0mob/7e  ManufacTurers  Sfartdaraf 
Threads,  Screws,  Casf/e  0/70'  P/air?  /Vt/fs  :-  See  MACH/NERY'S 
Dafa  Sheef  Book  No.  Z. 

A.L.A.M  Sfa/7d#rtf  Aaj'vsfafr/e  yoAe  a/?d  £ye  /?od  Ends 

j  —  4~&""-T;!!ii; 

^  ^     yi-  —  !uii" 

ltd  ,••-€, 

^rr  jp"S^  ^  * 

>g:^2 

~j&    (ffw%i 

U-*--^-/-^ 
h-  —  -G  —  >l 

Rod  A  Thread  SlofB  Eye  C     D        E 

F        G        H        I        J        K       L 

JL       -L  x  28       %       o:4?2     4         f 

+            4-                            /&                                4.                8 

'i       zj      '§       '        i        /i        /f 

T*        ft,  X  24        g         0.495       j           76 

'/       H       //       ft    :    *         «        / 

f        j  X  24       £        0.588       /            j 

*      ^      //     'i      it       «      / 

»      -n  *  e°     ¥z      MS/     /i       g 

/*       3f      *l       'i       i        %        # 

i         •£  X  EO        %          0.770      /i           j 

/f      4-      *i      Jj       %      $       >7t 

MACHINERY'S  Data  Sheet  No.  116.     Explanatory  note  :       Page'  44. 
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UJ 

UJ 
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CQ  co 


i>  i>  o  o  o  os  a> 


o  o  o  r-t  TH  i-> 
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ROPE  SOCKETS 


STANDARD  SOFT  STEEL  ROPE  SOCKETS  WITH  PIN. 


Repe. 


2 

21 

21 

2! 

3 

31 

3! 
4 

41 
41 
4! 
5 


H 

II 

HI 
2 

2A 
2! 

2! 

2If 
31 
3A 
31 


U 
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if 


11 
1A 
11 


A 

I 


II 
I 

H 
i 

II 


A 
A 
I 
1 


T5. 

A 


I 
i! 

il 
1 

1A 
H 

11 
11 


IS 
1A 
If 
HI 
21 
2A 
21 
2H 
21 

31 
31 


i 
A 
I 
U 
I 
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Contributed  by  R.  A.  Greene,  MACHINERY'S  Data  Sheet  No.  30.     Explanatory  note:     Page  44. 
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35 


36 


MACHINERY'S  DATA   SHEETS 


No.  20 


CD 

C 


or 


•§- 


«  ?  •«  -8 

iS  o  ct  G 

'    '    '     ' 


R     o 

e  o 

o   o 


No.  20 


DRAFTING-ROOM  CONVENTIONS 


37 


38 


MACHINERY'S  DATA  SHEETS 


No.  20 
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CM 
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to 


CM 
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(0 
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CO  't 

^s 
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2E 

O 


LO 

to 
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^-    LO 
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in 


10 

LO 
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10 
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LO 
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CD     CD 
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ro 

CM 


10 
CM 


CM 
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CM 


to 
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CM  LO  To,    CM  10  to    CM  10  to    CM  IO  ro    CM  10  ro    CM  IO  ro    CM  10  to    CM  LO  to 
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ro 
CM 
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ro 
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CM  10  ro  CM  10  ro  CM  LO  ro  CM  LO  ro  CM  LO  ro  CM  LO  ro  CM  LO  ro  CM  to  ro 
CD  CM  co  10  r- to  to  co  CM  co  LO  »—  ro.  ro  co  CM  co  LO  T— ro  ro  co  CM  co  LO  T— ro  to 
LOT— cDCMcotocoiocacor— roroco«3-  LO  t—  co  CM  co  ro  en  LO  cs  co  T— 

> »—  ro  LO  co  co  co  T— 
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o 
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b. 

O 


O 

u 

o 

o 

I- 

(0 

u 


rOOJIOT—  CO«^fC3COCMCO^l-C3 


NO  en  in  T—  co  rt-  co 
ro  ITS  co  i—  ro  co  c» 
co  co  co  05  05  era  era 


T—  •s*-coo5CM*a-r^.O5CMLnr>»c3CMLncoc3rou5coT—  rococo*— 


f—  rocoo5r-^t-coo5CM^rr^cr5CMtr5r^c3CMir5coc3rou5coT—  rococo*— 


Lf5LOLf5Lf5tOCOCOCjOr>- 


COCOCOC005050505C3C3C3C3T—  F-T—  CMCMCMCMrO 


C>JCNICMCMCVlCMCMCMCMCMCMCMCNICMCMCMCaCSICM 


OOOOeOO5O5O5O3CDC3C3C3T—  ^-Y—  ^— 


t— rocoosi— 
CM  csj  CM  <>j  ro  ro  ro  ro  rr  ^t- 
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UJ 
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CXC=>(=»C=>CZ)CDC3CDC3C3C=>C3C=3C3C3C=)CDCD 
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r-.«e3-r— coLocMcncocMcncorocDr>.^T—  COLO 
h«  r*»  r*>  co  co  < 

•3-  CO  CM  CO  O 

CD  CD  ^™t 
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCM 

ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro 
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<^-COCMCOCD<3-COCMCOCDrt-COCMCOC3<d>COCMCOCD<^COCM  CO 
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DECIMAL  EQUIVALENTS  OF  MILLIMETERS, 

0 

1 

2 

3 

4 

5 

6 

7 

8 
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Miscellaneous  Tables 
On  'pages  26  and  27  tables  are  given 
for  ordinary  wrenches.  The  table  on 
page  26  is  made  up  to  conform  to  the 
standards  adopted  by  the  Engineering 
Standards  Committee  (Great  Britain). 
On  page  29  a  table  is  given  of  box 
wrenches.  On  pages  30  and  31  are 
given  tables  of  standard  automobile  de- 
tails according  to  the  standards  adopted 
by  the  Association  of  Licensed  Auto- 
mobile Manufacturers.  These  tables  in- 
clude dimensions  for  standard  solid 
yoke  and  eye-rod  ends,  standard  pin 
and  washer  dimensions,  standard  spark 
plugs  and  standard  adjustable  yoke  and 
eye-rod  ends. 

On  page  32  a  table  is  given  of  diam- 
eters of  blanks  for  drawn  shells  from 
%  x  %  to  6  x  6  inches.  When  the  di- 
ameter of  the  shell  and  its  height  are 
given  the  diameter  of  the  required 
blank  may  be  found  in  the  body  of  the 
table.  For  example,  assume  that  the 
diameter  of  the  shell  is  to  be  1%  inch 
and  the  height  of  the  shell  2  inches.  By 
locating  the  diameter  in  the  left-hand 
column,  and  the  given  height  at  the 
top,  and  following  the  horizontal  line 
from  the  diameter  until  we  reach  the 
figure  in  the  column  headed  by  the 
height,  we  find  that  the  diameter  of 
the  required  blank  is  3.78  inches. 

On  page  33  dimensions  are  given  for 
standard  soft  steel  rope  sockets  with 
pin.  This  table  will  be  found  conven- 
ient by  designers  who  may  occasionally 
be  required  to  lay  out  a  steel  rope 
socket. 

Drafting-room  Conventions 

On  pages  34  to  37,  inclusive,  are 
shown  a  number  of  common  drafting- 
room  conventions.  Of  course,  practice 
differs  considerably  in  different  draft- 
ing-rooms, but  the  methods  shown  in- 
dicate average  practice.  Conventional 
forms  for  cross-sectioning  for  indicating 
materials  and  for  representing  breaks 
are  shown  on  page  34.  Conventions  for 


screws  and  screw  threads  of  different 
types  are  shown  on  page  35,  and  for  pipe 
fittings  and  riveting  on  page  36.  The 
conventions  shown  on  page  37  are  the 
standard  conventions  required  on  the 
United  States  Patent  Office  drawings. 
[MACHINERY'S  Reference  Series  No.  2, 
Drafting-room  Practice;  No.  8,  Working 
Drawings  and  Drafting-room  Kinks; 
No.  33,  Systems  and  Practice  of  the 
Drafting-room.] 

Conversion  Tables 

On  page  38  tables  are  given  of  deci- 
mal equivalents  of  fractions  of  an  inch, 
and  on  page  39  decimal  equivalents  of 
a  foot  corresponding  to  inches  and  frac- 
tions of  inches  from  0  to  12.  Assume, 
for  example,  that  it  is  required  to  find 
the  equivalent  of  6  7/32  inches  in  deci- 
mals of  a  foot.  Locate  7/32  in  the  left- 
hand  column  and  follow  the  horizontal 
line  until  the  column  headed  "6"  is 
reached.  The  figures  5182  read  off  in 
this  column  are  the  decimals  of  a  foot 
corresponding  to  6  7/32,  or,  in  other 
words,  6  7/32  inches  equals  0.5182  foot. 

On  pages  40  and  41  tables  are  given 
for  converting  inches  and  fractions  of 
inches  into  millimeters.  Assume,  for 
example,  that  it  is  required  to  find  the 
equivalent  of  5*4  inches  in  millimeters. 
On  page  40,  locate  1/4  in  the  left-hand 
column  and  follow  the  horizontal  line 
until  the  column  headed  "5"  is  reached. 
The  value  133.347  is  the  equivalent  of 
5  1/4  inches  in  millimeters,  or,  in  other 
words,  5  1/4  inches  equals  133.347  milli- 
meters. 

On  page  42  a  table  is  given  for  con- 
verting millimeters  into  inches.  As- 
sume that  it  is  required  to  convert  152 
millimeters  into  inches.  Locate  the 
two  first  figures,  "15,"  in  the  left-hand 
column  and  follow  the  horizontal  line 
until  the  column  headed  "2"  is  reached. 
The  value  read  off  in  this  column, 
5.9843,  is  the  equivalent  in  inches  of 
152  millimeters,  or,  in  other  words,  152 
(Continued  on  page  48.) 
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AREAS  AND  WEIGHTS   OF    FILLETS   OF   STEEL,  CAST    IRON,   AND    BRASS— I 


L        «'" 

Calculations  are  based  0/7  the  following  weights. 
Steel  ~  --489.6  Ibs.  per  Cubic  Foot 
Cast  Iron  --450     »     "        "      " 
Cast  Brass  —-504     »     "        »      » 

Radius  ff. 

Area 

/%#/•  of  5;W 

Weight  of  Cast  Iron 

Weight  of  Cast  Brass 

/w  /W" 

per  inch 

per  fort 

per  inch 

per  fbof 

per  inch 

fe 

.0008 

.0029 

.00024 

.0026 

.00022 

.0029 

.00025 

.     fc. 

.0053 

.0115 

.00096 

.0106 

.0009 

.0118 

.0010 

% 

.0075 

.0255 

.0021 

.0235 

.00/9 

.0263 

.0022 

ft 

.0/34 

.0455 

.0038 

.0418 

.0035 

.0469 

.0040 

% 

.0209 

.07/2 

.0059 

.0655 

.0054 

.0733 

.0061 

3^ 

.0302 

.1027 

.0085 

.0945 

.0078 

.1058 

.0088 

% 

.04// 

.1397 

.0116 

.1285 

.0107 

.1439 

.0120 

ft 

.0536 

.1825 

.0152 

.1679 

.0/40 

.1880 

.0157 

% 

.0679 

.2310 

.0192 

.2125 

.0177 

.2380 

.0200 

% 

.0834 

.2847 

.0237 

.2619 

.0218 

2932 

.0244 

% 

JO/4 

.3447 

.0287 

3171 

.0264 

.3550 

.0300 

34 

.1207 

.4105 

.0342 

.3777 

.03/5 

.4228 

.0352 

% 

.1416 

.48/7 

.0401 

.4432 

.0369 

A962 

.04(4 

% 

.1043 

.5580 

.0465 

.5/34 

.0428 

.5747 

.0479 

% 

.1886 

.6405 

.0534 

.5893 

.0491 

.6597 

.0550 

/ 

2146 

.7300 

.0608 

.67/6 

.0559 

.75/9 

.0626 

/* 

.2716 

.9250 

.0771 

.8510 

.0709 

.9527 

.0794 

/* 

.3353 

1.140 

.0950 

1.049 

.0874 

1.174 

.0979 

A* 

.4057 

1.200 

.1000 

/./04 

.0920 

1.236 

.1030 

/£ 

.4528 

1.642 

.1368 

1511 

.1259 

1.691 

.1410 
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Radius  ff. 

Ana 

Weight  of  Steel 

Waighf  of  Cast  Iron 

Weight  of  Cast  Brass 

per  foot 

per  inch 

per  foot 

per  inch 

per  foaf- 

per  Inch 

l% 

.5668 

1.930 

.1608 

1.  770 

.1479 

1.988 

.1657 

1*4 

,6572 

2.235 

.1862 

2.056 

.1713 

2.302 

.1920 

1% 

.7545   • 

2.565 

.2137 

2.360 

.1970 

2.642 

.2202 

2 

.8555 

2.917 

.2431 

2.684 

.2237 

3.005 

.2504 

2'/8 

.0622 

3.292 

.2743 

3.029 

.2502 

3.391 

2826 

2% 

1.086 

3.695 

3079 

3.399 

.2832 

3.806 

.3172 

2% 

1.210 

4.115 

.3429 

3.786 

.3155 

4.238 

.3532 

V'/2 

7.347 

4.560 

.3800 

4.195 

.3490 

4.697 

.3914 

2% 

7.475 

5.030 

.4192 

4.628 

.3857 

5.181 

43/7 

2% 

7.623 

5.507 

4589 

5,066 

.4222 

5.672 

.4127 

2% 

7.774 

6.027 

.5022 

5.545 

.4621 

6.208 

.5017 

3 

7.937 

6.565 

.5477 

5,940 

.4950 

6.762 

.5035 

3£ 

2.09& 

7.125 

.5937 

6.555 

.5462 

7.339 

.61/6 

3^ 

2.267 

7.700 

.64/7 

•  7.084 

.5903 

7.931 

.6609 

3% 

2.444 

8.300 

.69/7 

7.636 

.6363 

8.54-9 

7124 

34 

2.629 

8.925 

.7438 

8.211 

.6926 

9.193 

J66I 

3* 

2.820 

9.575 

7979 

8.  809 

.7341 

9.862 

.8220 

3% 

3.0/8 

10.27 

.8523 

9.448 

7873 

10.58 

.8817 

3| 

3.222 

10.97 

.9142 

10.09 

.8408 

If.  30 

.9417 

4 

3.434 

11.65 

.9709 

10.72 

.8933 

12,00 

1.000 

4^ 

3.052 

12.40 

1.033 

77.47 

.9508 

.      72.77 

1.064 

-# 

3.876 

73.75 

1.096 

72.  10 

1.008 

73.54 

1.130 

4^ 

4.107 

73.07 

1.164 

12.35 

1.071 

74.39 

1.199 

44 

4.346 

74.77 

1.231 

13,59 

7.732 

75.27 

1.270 

4^ 

4.590 

15.60 

1.300 

74.35 

1.196 

16.07 

1.340 

4% 

4.842 

16.45 

7.377 

75.73 

1.261 

16.94- 

1.412 

45 

5.100 

17.32 

7.444 

15,93 

1.328 

17.84 

1.487 

5 

5.365 

18.25 

1.521 

16.79 

1.400 

18.80 

1.570 
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millimeters  equals  5.9843  inches.  If  the 
equivalent  of  6  millimeters  is  required, 
the  value  is  read  off  in  the  top  line  of 
the  table  in  the  column  headed  "6"; 
hence,  6  millimeters  is  found  to  equal 
0.2362  inches.  By  arranging  the  table 
in  the  manner  shown,  it  is  possible  to 
make  it  more  compact  and  to  include 
the  values  in  inches  corresponding  to 
all  whole  numbers  up  to  and  including 
499  millimeters. 

On  page  43  a  metric  conversion  table 
is  given  including  weight,  linear  meas- 
ure, square  measure,  and  cubic  meas- 
ure. A  miscellaneous  table  is  also  given 
for  the  conversion  of  compound  units. 

Specific  Gravity 

The  expression  "specific  gravity"  in- 
dicates how  many  times  a  certain  vol- 
ume of  a  material  is  heavier  than  an 
equal  volume  of  water.  If  it  is  found, 
for  example,  that  one  cubic  inch  of 
steel  weighs  7.8  times  as  much  as  one 
cubic  inch  of  pure  water,  the  specific 
gravity  of  steel  is  7.8.  As  the  density 
of  water  differs  slightly  at  different 
temperatures,  it  is  usual  to  make  com- 
parisons on  the  basis  that  the  water 
has  a  temperature  of  62  degrees  F.  The 
weight  of  one  cubic  inch  of  pure  water 
at  62  degrees  F.  is  0.0361  pound.  If 
the  specific  gravity  of  any  material  is 
known,  the  weight  of  a  cubic  inch  of 
the  material  can,  therefore,  be  found 
by  multiplying  its  specific  gravity  by 
0.0361.  The  specific  gravity  of  cast 
iron,  for  example,  is  7.2.  The  weight 
of  one  cubic  inch  of  cast  iron  is  found 
by  multiplying  7.2  by  0.0361.  The  prod- 
uct, 0.260,  is  the  weight  of  one  cubic 
inch  of  cast  iron. 

If  the  weight  of  a  cubic  inch  of  a 
material  is  known,  the  specific  gravity 
is  found  by  dividing  the  weight  per 
cubic  inch  by  0.0361.  The  weight  of  a 
cubic  inch  of  gold  is  0.697  pound.  The 
specific  gravity  of  gold  is  then  found 
by  dividing  0.697  by  0.0361.  The  quo- 
tient, 19.32,  is  the  specific  gravity  of 
gold. 


On  page  45  a  table  io  given  of  specific 
gravity,  weight  per  cubic  inch,  weight 
per  cubic  foot,  etc.,  of  metals.  [MA- 
CHINERY'S Reference  Series  No.  52,  Ad- 
vanced Shop  Arithmetic  for  the  Machin- 
ist, Chapter  X,  Specific  Gravity  and 
Weights  of  Bar  Stock  and  Castings.] 

Areas  and  Weights  of  Fillets 
In  estimating  the  w'eight  of  a  casting 
it  is  not  usual  to  make  any  allowance 
lor  fillets  and  round  corners.  They 
generally  are  so  small  as  to  not  make 
much  difference  in  the  final  result,  and 
are  quite  likely  to  balance  each  other 
as  well.  That  is  to  say,  the  weight  that 
would  have  to  be  added  if  the  fillet  were 
taken  into  account  will  ordinarily  just 
about  balance  that  which  would  have 
to  be  subtracted  if  the  rounding  of  the 
corners  were  considered.  In  castings, 
however,  where  rounds  of  large  radii 
are  used  either  for  corners  or  edges  it 
often  becomes  necessary  to  take  them 
into  account. 

On  pages  46  and  47  a  table  of  the 
areas  and  weights  of  fillets  of  steel,  cast 
iron  and  brass  is  given.  This  table 
has  been  computed  in  order  to  make 
it  easy  to  calculate  the  weight  of  cast- 
ings having  large  fillets.  If  the  radius 
of  the  fillet,  for  example,  equals  ^4  inch, 
then  the  area  of  the  fillets  is  0.0134 
square  inch,  and  if  made  of  cast  iron, 
the  weight  per  inch  length  of  a  fillet  of 
this  area  is  0.0035  pound.  If  the  fillet 
is  part  of  a  straight  piece  it  is  only 
necessary  to  multiply  the  total  length 
of  the  fillet  by  the  value  just  obtained, 
in  order  to  obtain  the  total  weight.  If 
the  fillet  is  part  of  a  cylindrical  piece, 
it  is  necessary  to  find  the  mean  radius, 
or  the  radius  of  the  center  of  gravity 
of  the  fillet  section,  and  to  calculate 
the  circumference  of  the  circle  passing 
through  this  center  of  gravity.  The 
length  of  this  circumference  multiplied 
by  the  weight  per  inch  or  per  foot  then 
gives  the  total  weight.  [MACHINERY, 
July,  1906,  Estimating  Weights  of  Fillets 
and  Round  Corners.] 
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